Abstract. Indonesia is the fourth most populous country in the world. The highest population density exists in urban areas and gradually becomes lower in periphery or rural. Therefore the city in Indonesia often looks slum because of over density. The village is the smallest part of a city. In crowded cities there are often slum villages. This paper highlights a model of slum villages in Wonosobo, Sruni village, and solutions to transform socio-cultural communities through renewable energy design based on low carbon concept. The method used is quantitative method based on demographic data of Sruni village, Wonosobo. Based on data and analysis, it is found that renewable energy that can be applied in Sruni village are sanitation, drainage and water waste management, solid waste, rain water harvesting, water wheel and solar panel energy. At the end of the discussion, it is concluded that there are needs to be re-densification or verticalization of the house, in order to obtain more public green open spaces. Meanwhile, based on quantitative analysis, Sruni village needs rain water harvesting system, additional 1 unit of communal Sewage Treatment Plant (STP) serving 80-100 households gray and black water, and 1 units of water wheels to accomodate electricity need of four inhabitant RTs in Sruni village .
Introduction
As improving slum village become one of the intensive program issued by the Ministry of public work and housing of Indonesian government, the Wonosobo district is appointed to be a Low carbon eco district model. The district is located between two active volcano, Sumbing mount and Sindoro mount, in the centre part of Central Java Province. One of many villages in Wonosobo district selected as an eco-village model is kampung Sruni, a village close to the alun-alun, a centre green open space in Wonosobo district located near the municipality offices.
The kampung Sruni is a village with a strong socio-cultural aspect and has been declared as a tourism destination village through the Spatial Planning Regulation of Wonosobo regency government. Eventhough Sruni village has favourable culture and specialities, the kampung is catagorized as slum village due to its high density population. In line with the Ministry of public work and housing program to prevent slum, the kampung has been choosen as a model of low carbon village and utilization of natural renewable energy. The natural resources that could be recycled as a renewable energy are a huge amount of heavy rain all over the year, urban farming, spring-rich beautiful Semagung river in the east part of kampung, mutual traditional cooperation among the inhabitants called "gotong-royong", localtraditional arts such as music, traditional artistic housing considered as homestays, dance and painting art.
Many studies discussed low carbon concepts and strategies, the first example is a study conducted by Shan and Li (2011) . Shan and Li stated that the low carbon city concept can be approached by the integrated development of economy, community, population, environment and natural resources (Cao & Li, 2011) . They choosed a new Tianjin eco-city as a model of the low carbon city. In their paper, they continue argued that the the low carbon concept is appropriately to be applied in the Tianjin city because the city developed and opened to the industrial and commercial activities. Although they discussed a low carbon concept, they have not been calculated the natural resource managemennt and utilization in the city model. Like Shan and Li, Su, et.al also studied the low carbon concept for further development of cities (Su, Chen, Xing, Chen, & Yang, 2012) .Their paper also discussed how the low carbon construction could be implemented in the cities in China and how the appropriate way for the cities to be more sustainable.
A different study has been conducted by Sieting T, et.al (2015) . They studied a framework of low carbon city improvement (LCCI) and gave a rank of ten cities in the world to observe their carbon emission level (Tan, Yang, & Yan, 2015) .The conclusion of the paper is that the low carbon level of cities in Europe is higher than that of the Asian and American cities because of more activities in European cities and the variables of environment and infrastructure in Asian and American cities are quite good. Several research which are rather similar with the Sietings study were conducted and delivered the problem and review of the low carbon viewpoints in several cities (Benger, 2014; Jiang, Chen, Xu, Dong, & Kennedy, 2013; Ruan, Cao, Feng, & Li, 2017; Xie, Gao, He, & Feng, 2016) .The low carbon concepts not only should be implemented to the big-high densely populated city like Tianjin, it also should be implemented in low density -medium city like Adelaide, Aiustralia. Simon, N.B (2014) observed the CO2 emission in a whole Adelaide city which has low responds regarding the concepts despite they have an abundant of natural resources and stable policies related to the sustainable environment (Benger, 2014) . Refer to Simon that the carbon emission is influenced on how big is the household, the number of household, people activities and what kind of fuel they used for the daily activities. Although the discussion is very comprehensive, but the did not calculate the amount of renewable energy implemented in the city model. The same opinion is upwarded for several studies that had not discussed the calculation of low carbon footprint and the renewable energy needs, althoug they discussed about the low carbon theories (Ge, Luo, & Lu, 2017; Jenssen, König, & Eltrop, 2014; Moriarty & Wang, 2014; Mulugetta & Urban, 2010; Xie et al., 2016) .The research issuing the composting of organic waste of palm industries with the community participative approach has been done by Cassendra, et.al (2016) (Bong et al., 2017) . The participation of the society in the crude palm oil plantation is the focus of the paper with an iteresting results stated in the paper that the green region development is supported by the daily activities of community that made fertilizer made of the palm plantation waste. The research studied by Moriarty and Wang (2014) argued that fossil fuel energy must be cutted down to reduce the Grenn house gas (GHG). By cutting down the energy used, the city could reduce the urban heat island effect and air pollution. They also proposed approaches consists of creating the alternative energy, energy conservation and energy efficiencies (Moriarty & Wang, 2014) . Several environmental problem regarding the low carbon concepts have been discused in several research (Mapes & Wolch, 2011; Middlemiss & Parrish, 2010; Smith, Clayden, & Dunnett, 2009 ).
The studies discussed above are very interesting in the context of the low carbon theories, but they rarely highlighted the calculation of renewable energy on term of the implementation of low carbon concepts. Eventhough the Indonesian government has intensively conducted program of "kota hijau', it means green city, but the implementation has not been successfuly and completely realized. This paper focuses on the calculation of renewable energy system to provide the inhabitant daily needs such as drinkable water, electricity, fertilizer and fuel.
Methods
The low carbon concepts and the kampung Sruni conditions is analyzed by using descriptive methods. The focus of this paper is describing the potential aspects of the kampung on term of the sustainable resources and the socio-cultural variable which has a strong participative community behavior called "gotong-royong", a traditional cooperation among the community to develop their village. The concepts and calculation of renewable energy system are analyzed by quantitative methods depend on many references and based on low carbon city point of view. The renewable energy system in kampung Sruni that could be implemented are sanitation and water management, waste management and energy.
Discussion
Located in centre of central Java Province, Indonesia, the Wonosobo city becomes a tourism destination because of its beautiful place, comfortable climate, geothermal energy resource of Dieng plateau, and favourable local art and culinary sector. The kampung Sruni is involved in the area of subdistrict Jaraksari. Refer to the Central Bureau of Statistics of Wonosobo, the sub district of Jaraksari is the most densely populated subdistrict in Wonosobo city with the density of 6396 inhabitans per square kilometre area. The Wonosobo district is delimited Temanggung district in the north, by Banjarnegara district in the west, Kebumen district and Purworejo District in the south, Magelang district in the east. The topography is catagorized as highland with the height range between 275 -2,250 above sea level. The location of Wonosobo city and the pilot project of kampung Sruni are described in figure 1. The climatologigal data are shown in figure 2.
In the process of observation, we held several focus group discussion with the inhabitant regarding any solutions that could be applied to the kampung . The results of the focus group discussion (FGD) is explained in the table below: 
Clean water and the climate
Due to the high rain fall in Wonosobo city, it is important to harvest the heavy rain and recycle it to be clean water for the daily consumption.
Electricity energyof Semanggung River
 Kampung Sruni has three springs in surrounding the Semaggung river in the east side of the kampung. The springs are potential to be altered as electrical energy by water wheel energy.  The electrical energy can be distributed to the whole part of the kampung to fulfill the the daily electricity need of the inhabitant.
Urban farming and cattle
 The urban farming in the south part contribute the huge amount of oxygen toward the atmosphere of the kampung. Although the farming area is not included in the administrative area of kampung Sruni, the drainage and sanitation flowed within the kampung can be directed to the farming area after the treatment process.  Several cattles in the kampung are potential energy to be recycled as biomass energy that could be used an alternative energy excluded the fossil fuel. Climate  The temperatur is catagorized as an moderate comfortable with range of temperature between 21 -28°C due to the mountainuous climate of Dieng plateau.  The comfortable temperature and presipitation interacts the foreign tourist to stay a long in the Wonosobo city.  Due to the very high rain fall along the year, the inhabitants desire to have the rain water harvesting to obtain the clean and drinkable water for the community of kampung Sruni.
Environment
The potential Semanggung river has not been utilized optimally related to its beautiful scenery for tourism and potential energy that could be altered as an electricity for energy need of the inhabitant. The potential of the renewable energy above can be seen in the figure 3. The next data are the demography and climatology data. The Wonosobo city is a small city, because the regency of Wonosobo is a huge area with the capital city of the regency is Wonosobo city. Due to its small area, so there are few inhabitants in the city. From the table 2, it is known that there is only 518 inhabitants live in kampung Sruni which has floor area of kampung at least 4 Ha. The Jaraksari sub district is the most densely populated sub-ditrict that impacted the kampung Sruni as its high density population of 12,634 inhabitants per square kilometre. This demography data will be base of the renewable energy calculation of the kampung. 
Sanitation and Waste water management
The drainage system in kampung Sruni is designed to provide a better and more adequate dimension of drainage based on the low carbon concept. Accomodating 80-90 households solid waste consisting grey and black water in kampung Sruni, the community based sanitation should be made in the southern part of the kampung. The table below (table 4) depicts the water management system in kampung Sruni, Wonosobo city based on the demography data in table 2: (BSN, 2005) . The calculation of the total daily water consumption for the inhabitants in kampung Sruni is described in the table 5. Total water management = Sub total + BW + DW 25,486 *Daily activities flushes grey water (Jain, A.K, 2009) Nowadays, Indonesian villages have used clean water from the PDAM (Indonesian Clean water supply agency). In the future, due to the abundant amount of rainfall in Indonesia, the clean water could be harvested from the rain by "Rain water harvesting system".
The grey and black water flushed from the communities toilet should be collected in the community based sanitation or Sewage Treatment Plant (STP) accomodating the water waste comes from the toilets of 80-90 households and divided into two areas or groups, firstly is group of RT 05 and RT 08 and secondly is group of RT 7 and RT 13 in the eastern part of kampung. The calculation of grey and black water system are presented in table 6. 
Waste management
The potential solid waste or black water waste in kampung Sruni comes from human all over the kampung and cattle in the southern part of the perimeter. There are many cattles in the kampung consists of cow, chicken and goat. So, their solid waste is adequate to be recycled as biomas -CH4 fuel for daily activities. The calculation of biogass volume in kampung Sruni is described in the table below: 
Energy and Electricity
The other alternative energy is a water energy comes from the potential strong energy of the Semanggung river that also has several springs in the surrounding it. The calculation of the energy in the Semanggung river is presented in the table and figure below: The equation to calculate the water energy is described below:
(1) With P is power generated in Watt, Q is water debit in Litre/secon, H is different level in metre, G is gravitation in 9.81 m/secon and E is efficiency in 0.54 -0.8. and:
It is assumed that the potential power in Semanggung river can be altered as an energy as much as 10 times with the MHTWT, so the kampung only needs 1 unit of turbine to accomodate the inhabitant electricity need because the total electricity consumption of households in the kampung is 58,500 Watt as descibed in table 9. The map of the renewable energy distribution in kampung Sruni, Wonosobo is described in figure 4. 
Conclusion
The principal concept for low carbon village in kampung Sruni is that the village should adjust the densification of housings and buildings within the perimeter. By adjusting the densification, the inhabitants will have more public green open spaces and will have a healthier and better environment. The renewable energy concept implemented in the kampung Sruni will support the kampung to be a low carbon village in the Wonosobo city as a model of the LCED program. The LCED program is issued by the Ministry of the public works and housing as effort to prevent and diminish the slum in Indonesian kampung and cities. The renewable energy concept is not only a greenery concept in the kampung Sruni, but also to reduce the energy dependency supplied by the PDAM and PLN as government bureau of the clean water and electricity supply. By reducing the dependency, the inhabitants can cut down the budget earned for the daily energy.
